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Does a community connection lead to a 
change in Postpartum Depression Scores: 
An examination of Durham Connects 
ABSTRACT 
 Postpartum depression (PPD) is a serious public health issue for women in the United 
States, and untreated postpartum depression can negatively impact a women’s ability to care 
for herself as well as to care for her child. It is well documented that children of women who 
experience postpartum depression are more likely than other children to have poor behavioral, 
emotional, cognitive, and health-related issues.1,2 The Durham Connects nurse home-visiting 
program facilitates community connections to families of newborns based on nurse-identified 
family needs, with the goal of reducing child maltreatment and promoting healthy maternal 
and child health outcomes. Because maternal depression is a known risk factor for child 
maltreatment, nurses use the Edinburgh Postnatal Depression Screener (EPDS) to screen for 
postpartum depression during home visits.3 In order to examine the potential benefits of 
Durham Connects community referrals on postpartum depression, this paper will analyze the 
EPDS scores from two Durham Connects randomized controlled trials. The Durham Connects 
nurse home-visitors screened women for postpartum depression at three weeks and again at 
six months, and found that women who received a community connection for a mental health 
referral had lower scores as measured by the EPDS.  
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INTRODUCTION 
The World Health Organization states that not only is depression the leading cause of 
disability and disease burden, but that women are disproportionately affected at a rate twice 
that of men.4 Postpartum depression is a serious public health issue that affects both maternal 
and child health. The purpose of this paper is to examine if maternal participation in Durham 
Connects, a universal, nurse home-visiting program, is correlated with a change in postpartum 
depression scores as measured between three weeks and six months postpartum using the 
Edinburgh Postnatal Depression Scale (EPDS). Durham Connects is a newborn nurse home-
visiting service available at no cost to any parent living in Durham County, North Carolina, with 
the goal of identifying family strengths and needs and then connecting parents to resources in 
the community, as needed, in order to facilitate optimal mother and child health outcomes.5 
Home visiting nurses administer the EPDS to all mothers who receive Durham Connects as part 
of the nurse assessment for possible postpartum depression and, if indicated, make an 
appropriate referral to a community agency that can provide mental health services to the 
mother. This paper will analyze the postpartum depression scores as measured by the EPDS for 
a subsample of mothers who received Durham Connects during one of two randomized 
controlled trials (RCTs) of the program and subsequently participated in a separate Durham 
Connects RCT impact evaluation study when their infant was approximately six months old. 
EPDS scores for all mothers were assessed during the Durham Connects home visit at 
approximately three weeks postpartum, and again as part of the impact evaluation study at 
approximately six months postpartum.  
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POSTPARTUM DEPRESSION 
Definition & Prevalence  
 
Postpartum depression is a significant public health problem that affects nearly one in 
seven women in the United States.6 Prevalence is difficult to measure due to varying definitions 
of what constitutes the time period in which a woman is considered postpartum. The 
postpartum period, Latin for “after birth,” extends to six weeks after childbirth;7 however, the 
term “postpartum depression” is somewhat of a misnomer if strictly applying this definition of 
“after birth” since women may begin to exhibit depressive symptoms during pregnancy.8 
The American Psychiatric Association Diagnostic and Statistical Manual of Mental 
Disorders (DSM-5) classifies a major depressive disorder with “peripartum onset” if symptoms 
began during pregnancy or within four weeks after delivery.8 Prior to this most recent revision 
of the DSM-5 (2013), postpartum depression was defined as a major or minor depressive 
disorder taking place during the postpartum period.1 The addition of the “peripartum onset” 
specifier is notable because it captures a fuller picture of women who experience depressive 
symptoms as a result of pregnancy rather than only after childbirth. The DSM-5 “peripartum 
onset” specifier for depressive episodes states that “fifty percent of “postpartum” major 
depressive episodes actually begin prior to delivery. Thus, these episodes are referred to 
collectively as peripartum episodes.”8 Interestingly, while the DSM-5 revision included 
“peripartum onset” of depressive symptoms, the period in which a woman is diagnosed with 
postpartum depression after giving birth remains specified at four weeks post-delivery8 despite 
the often used practice-based definition of postpartum depression which extends up to one 
year postpartum.1  
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 Beyond establishing common criteria for the initial onset of, and time period during 
which one may experience peripartum depression, it is also important to distinguish between 
various types of pregnancy-related mood disorders, including the “postpartum blues,” 
postpartum depression, and postpartum psychosis. Between 50-80% of postpartum women will 
experience the “postpartum blues” which are characterized by irritability, fatigue, sadness, and 
anxiety.9,2 The “postpartum blues” are common, peak during the fourth or fifth day after 
delivery, and typically diminish within 10 days after giving birth.9,2 As a result of the high 
prevalence of women experiencing “postpartum blues” directly following childbirth, it may be 
difficult to diagnose postpartum depression due to women’s changes in hormone levels that 
are linked to shifts in mood.2,1 However, the “postpartum blues” are a risk factor for 
postpartum depression, and awareness among family, friends, and clinicians may help to 
identify if depressive symptoms persist so that treatment may be sought, as up to 20% of 
women experiencing the “postpartum blues” will also experience depression within the year 
following childbirth.10,11 Postpartum depression is a clinical diagnosis of a major depressive 
disorder (MDD) and includes the presence of symptoms which last for at least a two-week 
period and must include either 1) depressed mood or 2) loss of interest in addition to five or 
more of the following symptoms: changes in appetite, sleep disturbance, agitation, fatigue, 
feelings of worthlessness or guilt, inability to concentrate, or suicidal ideation.8 An estimated 
13% to 19% of mothers experience postpartum depression.1 Postpartum psychosis, while rare, 
occurs in 0.1-0.2% of postpartum women with a sudden onset of symptoms two weeks 
postpartum that include delusions, hallucinations, paranoia, irritability, insomnia, or irrational 
judgement.9,12 
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Risk Factors 
 A plethora of studies have documented the risk factors of postpartum depression. A 
literature review by Norhayti et al. synthesizes the risk factors into the following broad 
categories: physical and biological, pediatric and obstetric, psychological, sociodemograhic, and 
cultural.9 Identification of risk factors is necessary in order to inform healthcare providers about 
appropriate screenings, interventions, and treatments available to women.10 Table 1 below 
provides further detail about the risk factors within these categories. 
Table 1: Risk Factors of Postpartum Depression in Developed Countries9,2 
Physical & Biological Pediatric & Obstetric Psychological Sociodemographic Cultural 
x Poor physical 
health9 
x Negative body 
image/weight9 
x Medical 
complications9 
x Anxiety9 
x Psychiatric illness9 
x Stressful life 
events9,2 
x Poor marital 
relationship9,2 
x Poor mental 
health9  
x Child care stress9 
x Abuse9 
x Unintended 
pregnancy9 
x Premature birth9 
x Infant illness9 
x Major depressive 
disorder and/or 
anxiety during 
pregnancy2 
x Previous PPD2 
x Mixed effects 
regarding low 
maternal age9,2 
x Low SES9,2 
x Lack of social 
support9,2 
x Mixed results on 
cultural 
“confinement 
periods”9 
x Immigrant status2 
 
Theoretical Models 
 Researchers have purported an array of theoretical models to help understand the root 
causes of postpartum depression and the resulting implications in order to provide proper 
treatment. Beck outlined a comparison of five theoretical perspectives on postpartum 
depression to illustrate that “the theoretical lens through which a clinician views postpartum 
depression has important ramifications on the treatment prescribed.”13 p.286 The following table 
(Table 2) expands upon Beck’s13 theoretical perspectives to incorporate additional models 
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including: Beck’s “teetering on the edge” qualitative study grounded in research conducted 
among mothers who attended a postpartum support group14; O’Hara’s cognitive-behavior 
model1,15; and Pearlin’s stress process model.16
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Table 2: Theoretical Models of Postpartum Depression1,13,14,16,15 
THEORETICAL MODEL UNDERLYING ISSUE POSSIBLE INTERVENTION 
Medical Model13 “Biochemical/Hormonal Imbalance”13 Medication; Electroconvulsive therapy; hormonal therapy13 
Feminist Theory13 “Social construction rather than medical condition”13 “Promote a more realistic concept of motherhood; identify 
the sociopolitical nature and context of mothers’ distress; 
reinforce personal power, encourage self-nurturance and 
expression of anger”13 
Attachment Theory13 “A mother’s attachment needs are not being met by her 
partner”13 
“Emotionally focused marital therapy”13 
Interpersonal Theory13 “During their role transition new mothers have numerous 
disruptions in their interpersonal relationships and have 
discrepancies between desired level of support and level of 
support they receive”13 
“Interpersonal psychotherapy (IPT)”13 
Self-Labeling Theory13 “Discrepancy between a mother’s feelings and society’s 
expectations of motherhood. Violation of “feeling norms” and 
“expression rules””13 
“Self-help groups, i.e., postpartum depression support groups; 
psychotherapy emotional management techniques”13 
Teetering on the Edge14 “Loss of control through a four stage process: encountering 
terror, dying of self, struggling to survive, and regaining 
control”14 
Not identified within the scope of the research study 
Cognitive-Behavioral Model1,15 “Psychological vulnerabilities prior to and during pregnancy”1 Physicians periodically screen using the BDI to assess for 
potential for PPD15 
Stress Process Model16 “Social status to differential exposure to stress and differential 
access to coping resources, such as money, prestige, and 
power”16 
Due to barriers low-income women face, prompt action is 
essential for treatment options such as prescribing 
antidepressants, referrals for counseling, or targeting low-
income PPD screening programs16 
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EDINBURGH POSTNATAL DEPRESSION SCALE (EPDS) 
 
Screening & Use 
 
The Edinburgh Postnatal Depression Scale (EPDS) is the most widely used screening tool 
for postpartum depression, and is typically administered between two weeks and six months 
after childbirth.17,2 The EPDS is a 10-item self-report questionnaire in which women rate how 
they have felt during the past seven days.17 Scoring the EPDS requires totaling the response 
value of each question, which have values between 0 to 3, resulting in a sum score ranging 0 to 
30 with higher scores indicating greater levels of depressive symptoms.17 A score on the EPDS 
of 13 or greater (12/13) indicates probable major depression while a score of 10 or greater 
(9/10) indicates possible depression; however, the EPDS is a screening tool and not a diagnostic 
tool (Appendix A).17 A woman who screens positive for probable postpartum depression should 
then receive a referral for further assessment and, if indicated, treatment options.  
The American College of Obstetricians and Gynecologists (ACOG) recommends that 
“clinicians screen patients at least once during the perinatal period for depression and anxiety 
symptoms using a standardized, validated tool.”18 p.3 The ACOG also acknowledges that 
screening is only a step towards treatment and that systems of care must be in place for 
patients to receive assessment, diagnosis, treatment, and follow-up.18 An American Academy of 
Pediatrics (AAP) report addressed the important role of pediatricians to incorporate 
postpartum depression screening, using the EPDS, into routine well-child visits at one-month, 
two-month, four-month, and six-month visits to ensure healthy child developmental and 
healthy maternal mental health.19 The AAP report notes that pediatricians are well poised to 
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screen for depression since the well-child visit is often the first point of contact for both mother 
and child, and that screening the mother for depression is in effect within the scope of the 
pediatric visit due to the nature of the mother-child relationship.19 
History & Validation 
The need for the EPDS originated from the inability of routine depression screeners, 
such as the Beck Depression Inventory (BDI), to appropriately screen women for postpartum 
depression, as “normal postnatal symptoms, such as changes in appetite and sleep as well as 
loss of energy, could easily be misconstrued as depressive symptomatology.”20p.243 The EPDS 
draws upon the work of Zigmond and Snaith who developed the hospital anxiety and 
depression scale to measure self-reported moods of patients in order to screen for depression 
in a clinical setting.21,22 Cox et al. expanded upon this work to develop a screening tool for use 
in a community setting that would detect depression in postpartum women.23 A study by Cox et 
al. to validate the newly developed 10-item questionnaire took place in the homes of 84 
mothers living in the United Kingdom towns of Edinburgh or Livingston – mothers completed 
the EPDS self-reports which were then compared to the home health visitor’s assessments 
using the Goldberg’s Standardized Psychiatric Interview (SPI) to diagnose depressive illness.23 A 
systematic review of EPDS validation studies conducted from 1987 to 2008 found that “the 
EPDS can be an effective screening tool for detecting combined depression in postpartum 
women at a cut-off point of 9/10, but that its accuracy increases in both major and combined 
PPD if the cut-off point is increased to 12/13.”17 p.360 Despite the validity of the EPDS, and the 
fact that postpartum depression is the “single most common complication of childbearing,” less 
than half of women are screened and treated for postpartum depression.7 p.1 Postpartum 
Krysta Gougler-Reeves   10
depression does not solely affect the woman experiencing it – the mother-child dyad may be 
negatively affected which can lead to potential negative long-term consequences for child 
development.19 
EFFECTS OF POSTPARTUM DEPRESSION ON THE MOTHER-CHILD DYAD 
Effects of Postpartum Depression on Mothers 
 
Because maternal health is linked to child health, it is necessary to screen, identify, and 
treat women with postpartum depression both for the sake of maternal mental health as well 
as for positive child development. According to Pearlstein et al., postpartum depression “is 
associated with negative mother-infant interactions that include maternal withdrawal, 
disengagement, intrusion, and hostility.”2 p.358 Other studies link postpartum depression with 
maternal impairment to recognize infant cues, increased self-focus, a skewed negative 
perception of the child, and decreased engagement in breastfeeding and general care-taking 
behaviors.1 A literature review of the perinatal risks of untreated depression during pregnancy 
found associations between pregnant women experiencing depression and less fetal 
movement, low birth weight, preterm labor, lower Apgar scores, increased risk for 
preeclampsia, increased risk for spontaneous abortion, birth complications, increased risk for 
substance use, and decreased usage of prenatal care.24  
Furthermore, postpartum depression may negatively affect the mother’s role to parent 
her child. A secure mother-child attachment is necessary for a child to properly develop self-
regulatory skills which can be negatively affected by the presence of postpartum depression.25  
Krysta Gougler-Reeves   11
The behaviors of women with postpartum depression may place an infant at risk, as “women 
with depressive symptoms are less likely to attend well-child visits, complete immunizations, 
use home safety devices, or place infants in the recommended sleeping positions.”1 p.388 These 
outward manifestations of such maternal depressive symptoms may lead to poor infant health 
and development. 
Effects of Postpartum Development on Children 
A mother’s health is inextricably tied to the health of her developing child. The 
relationship between untreated maternal depression and poor child health outcomes is well 
established.2 The “fetal origins hypothesis” posits “that prenatal environmental exposures – 
including maternal and psychological state-based alternations in in utero physiology – can have 
sustained effects across the lifespan.”26 p.425 This hypothesis underscores the importance of 
screening, identifying, and treating depression during pregnancy to reduce negative maternal 
and child health outcomes.  
 It is well documented that the children of women who experience postpartum 
depression are more likely to experience poor behavioral, emotional, cognitive, and health-
related issues.1,2 A literature review of maternal depression and child psychopathology found 
“maternal depression was significantly related to higher levels of internalizing, externalizing, 
and general psychopathology and negative affect/behavior and to lower levels of positive 
affect/behavior.”27 p.1 A 20-year longitudinal study by Raposa et al. revealed that maternal 
depression affects children of depressed mothers during childhood which, in turn, increases 
that child’s potential for depression as a young adult.28 It is possible that the poor health of 
children of mothers with postpartum depression may result from maternal impairments 
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resulting from postpartum depression which, in turn, can lead to a lack of care taking previously 
mentioned (i.e. disengagement with breastfeeding, poor maternal health care patterns, and 
lack of attending well-child visits).1  
Because the Durham Connects nurse home-visitors assess mothers after childbirth, the 
timing of when postpartum depression began is less relevant to the program; however, the 
timing of maternal depression in general is of interest when discussing the complexities of 
postpartum depression. Studies analyzing the timing of depression – whether it occurred 
before pregnancy or after delivery – have “suggested that adverse consequences of prenatal 
depression on children’s development . . . was confounded by postnatal depression, and that 
the adverse impact of postnatal depression was confounded by prenatal depression.”29 These 
confounding events are logical since prenatal depression is a risk factor for postpartum 
depression, and the symptoms of postpartum depression may have began during pregnancy. 
Despite this interplay, prenatal and postpartum depression can each independently lead to 
child developmental risks.29,28 A longitudinal study found that regardless of when mothers were 
depressed, their children were three to four times more at risk of experiencing social-emotional 
problems than of children with non-depressed mothers.29 These adverse effects were 
established in a systematic review of prenatal and postpartum distress and infant development 
which identified that “prenatal distress can have an adverse effect on cognitive, behavioral, and 
psychomotor development, and that postpartum distress contributes to cognitive and socio-
emotional development.”30 p. 683 Additionally, several studies have investigated the correlation 
between the amount of time a child has been exposed to maternal depression (i.e. “chronicity”) 
versus the severity of the maternal depression and found that both measures – chronicity and 
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severity of depression – predicted behavioral problems.1 It is clear that the risks associated with 
maternal depression at any time point or in any duration have the potential for negative child 
health outcomes.  
DURHAM CONNECTS 
Theory of Change 
 
 Durham Connects seeks to increase child well-being through voluntary newborn nurse 
home-visits offered at no cost to all families in a community. It was estimated in 2010 that 
nearly 745,000 children in the United States experienced abuse and neglect; and of these 
children, more than one-third were younger than the age of three.3 Durham Connects nurse 
home-visitors work to reduce child risk for abuse and neglect through preventative efforts. 
Specifically, the nurse home visitor has the opportunity to systematically assess a wide range of 
family strengths and needs, including maternal postpartum depression, on an individual basis 
and to observe any developmental or behavioral concerns.31 In this way, the home visitor is 
able to explore potential risk factors across levels of the socioecological model during the home 
visit.32 Further, by connecting with all families and then rapidly triaging based on identified 
needs, Durham Connects maintains low per-family implementation costs ($700 per birth36), and 
evaluation results suggest these costs may be offset by subsequent reductions in infant 
emergency medical care costs (estimated at $3.02 in savings for every $1 spent on Durham 
Connects).32   
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History of Home Visiting Programs 
 Home visiting programs can be categorized broadly as the way in which an intervention 
is delivered, rather than the actual service of the intervention itself.33 The practice of home 
visitation is not a novel concept; the first documented home visiting programs took place in the 
late 1800s through the use of Settlement Houses to improve living conditions of immigrants 
living in poverty.33,34,31 Home visiting programs operate with the shared concept that “parents 
mediate change for their children” and place a focus on reaching the family unit in its natural 
setting.33 p. 1435 While the frequency, duration, or overarching goal of home visiting programs 
vary among interventions, the roots of such interventions are planted in the soil of 
prevention.33  
 Home visiting services allow practitioners to engage high-risk or difficult to reach 
families to provide quality services to improve maternal and child health.34 The majority of 
home visiting programs target families with certain risk factors (i.e. living in poverty, teen 
pregnancy, children with special health care needs etc.), while only 7% of home visiting 
programs are universal in nature.31,33 Sweet & Appelbaum conducted a meta-analysis of 60 
home visiting programs in the United States developed after 1965, which revealed several 
characteristics of home visiting programs, outlined in Table 3.
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Table 3: Characteristics of home visitation programs in the United States using a Meta-analysis by Sweet & Appelbaum (2004)33 
Characteristic of  
Home Visiting 
Program 
Implemented by Home Visiting Programs (%) Characteristic of  
Home Visiting 
Program 
Implemented by Home Visiting Programs (%) 
Primary goals x Parent education: 96.7% 
x Child development: 85% 
Home visiting 
staff 
x Professionals with formal education/training: 75% 
x Paraprofessionals from home-visit community: 45% 
x Nonparaprofessionals (formal education/no home 
visit training): 8.3% 
Population 
targeted 
x Universal: 6.7%     
x Type of environmental risk: 75% 
x Low-income families: 55% 
x Families with a LBW child: 15% 
x Families at risk for child abuse/neglect: 13.6% 
x Teenage mothers: 10.2% 
x Depressed mothers: 5.1% 
x Families dependent on public assistance: 3.4% 
Intended length 
of program 
x 9-12 months: 18.3% 
x 12-24 months: 30% 
x 24-36 months: 23.3% 
x 0-3 months: 8.3% 
x 3-6 months: 8.3% 
x 3-5 years: 6.7% 
x No time limit: 5% 
Program services x Parent education: 98.3% 
x Parent social support: 58.3% 
x Parent counseling: 41.7% 
x Parent leadership and advocacy training: 15% 
x Adult basic education: 1.7% 
x Child development: 91.7% 
x Fostered parent-child activities: 58.3% 
x Supplied material goods to families: 28.3% 
x Home-based early childhood education: 20% 
x Center-based early childhood education: 15% 
x Provided case management services: 38% 
x Child health or developmental screening: 33.3% 
x Referrals to social and health services for parent: 68.3% 
x Referrals to social and health services for child: 50% 
x Direct provision of health care to parent: 23.3% 
x Direct provision of health care to child: 31.7% 
Child age x Birth – 3 years: 75% 
x Prenatal – 3 years: 20% 
Prenatal – 5 years: 1.7% 
x First year of life: 21.7% 
x First three years of life: 30% 
x 18 months – 4 years: 3.3% 
x 3-5 years: 6.7% 
x Enrolled anytime from birth-5 years: 10% 
x Enrolled anytime from birth-8 years: 1.7% 
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Funding for Home Visiting Programs 
An estimated 400,000 to 500,000 families are home visiting service recipients of 
programs that operate across all 50 states.35 Home visiting services may be privately or publicly 
funded, and state investment in such services was estimated in 2009 as ranging between $500 
million and $750 million.33,34 In 2010, funding authorized through the Patient Protection and 
Affordable care Act (ACA) created the Maternal, Infant, and Early Childhood Home Visiting 
Program (MIECHV) initiative to provide $1.5 billion in federal funding to states over a five-year 
time period for home visiting programs serving pregnant women and children up to age five.35 
The goals of the MIECHV program, in partnership with the Health Resources and Services 
Administration (HRSA) and the Administration for Children and Families (ACF), are to 
“strengthen and improve the programs and practices carried out under Title V, improve 
coordination of services for at-risk communities, and identify and provide comprehensive 
services to improve outcomes for families who reside in at-risk communities.”31 p. 119 As of 2015, 
all 50 states have been operating MIECHV funded programs.31 
Since MIECHV requires at least 75% of funding to be spent on evidence-based, home 
visiting programs, the Department of Health and Human Services (DHHS) created the Home 
Visiting Evidence of Effectiveness (HomVEE) to review and assess the effectiveness available 
home visiting programs.34 The HomVEE review used eight outcome domains to measure home 
visiting program success: 1) child development and school readiness; 2) family economic self-
sufficiency; 3) maternal health; 4) reductions in child maltreatment; 5) child health; 6) linkages 
and referrals; 7) positive parenting practices; and 8) reductions in juvenile delinquency, family 
violence, and crime.35 As of October 2016, the HomVEE review lists 19 programs that meet 
Krysta Gougler-Reeves   17
DHHS criteria as effective, evidence-based, home visiting programs, 17 of which may be 
implemented by states using MIECHV funding.36 Durham Connects, also referred to as Family 
Connects now that the program is being implemented in communities across the United States, 
meets DHHS criteria as an evidence-based model, and is one of the 17 models eligible for 
MIECHV funding.36 
Durham Connects Program Description 
 Durham Connects is a universal, newborn nurse home-visiting program that seeks to 
improve child and family health at the population level.37 Program inception began in 2001 in 
response to a challenge from The Duke Endowment to address the persistent problem of 
negative child outcomes, such as child abuse and neglect, in Durham County, North Carolina.38 
After several years of pilot programs, Durham Connects began initial implementation in 2008 
and underwent an 18-month randomized controlled trial (RCT) evaluation beginning in 2009.37 
The impetus behind the universal nature of the program is to improve health outcomes for an 
entire community, rather than only for the limited number of families typically served by long-
term, targeted home visiting programs.37  
All families with an infant living in Durham County, North Carolina, are eligible to receive 
Durham Connects. Recruitment into this voluntary program can occur at the hospital after 
delivery, via a follow-up phone call from program staff who utilize birth records, through 
partnerships with pediatric offices, or through an individual request using the Durham Connects 
website. The Durham Connects program includes 4-7 contacts, including 1) a scheduling visit at 
the hospital; 2) a 2-hour integrated home visit by a registered public health nurse (RN) with the 
family when the child is between 2 weeks and 13 weeks of age; 3) 1-2 follow-up nurse home 
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visits, as clinically necessary, to conduct additional family assessment, intervention, or to help 
facilitate family connections to community services and resources; 4) 1-2 nurse contacts with 
community service providers, as needed, to facilitate successful connections; and 5) a follow-up 
phone call one month later after the nurse closes the case to assess outcomes of nurse referrals 
and to assess family-consumer satisfaction.5 During the two-hour integrated home visit, nurses 
use the Family Support Matrix to systematically assess unique family strengths and needs 
across 12 empirically-derived factors linked to child and family health and well-being (Table 4).5 
Nurses rate each of the 12 factors on a 4-point scale: 
“A score of 1 (low risk) in a particular area receives no subsequent intervention. For a 
score of 2 (moderate risk), the nurse delivers a brief, evidence-based (when available) 
intervention on that particular topic over 1 to 3 sessions. For a score of 3 (high risk), the 
nurse uses motivational interviewing to connect the family with community resources 
tailed to address the particular risk (e.g, short-term loans, treatment of depression or 
substance abuse). A score of 4 (imminent risk) receives emergency intervention. A final 
session 4 weeks after the nurse completes the case reinforces community 
connections.”37 p. S141 
Table 4: Durham Connects Family Support Matrix32 
Healthcare Household safety & Violence 
1. Parent health 7. Household material supports 
2. Infant health and safety 8. Family and community violence 
3. Health care plans 9. History of maltreatment 
Parenting/Childcare Parent Mental Health/Well-Being 
4. Childcare plans 10. Depression/Anxiety 
5. Parent-Child relationship 11. Substance abuse 
6. Management of infant crying 12. Emotional support 
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It is noteworthy that the Durham Connects program spent 10 years cultivating 
relationships with community agencies in order to provide proper referrals for families in 
need.32 Durham Connects has a database of over 400 community agencies which are 
committed to working within a broader preventative system of care.32,5 Therefore, “this 
approach solves the paradox of being universal but also tailored to individual family needs by 
triaging families into community services on the basis of brief individualized assessments.”5 p. 
S141 Durham Connects provides the linkage to a greater network of support within the 
community. 
Logic Model 
Figure 1: Durham Connects/Family Connects Logic Model39  
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METHODS   
Durham Connects Randomized Control Trials 
 
RCT 1: July 1, 2009 – December 31, 2010 
Durham Connects underwent a randomized controlled trial from July 1, 2009, to 
December 31, 2010.5 During this 18-month period, all 4,777 resident county births that 
occurred at two hospitals in Durham County, North Carolina, were randomly assigned to an 
intervention group or a control group – children born on even dates received Durham Connects 
(n = 2,327), and children born on odd dates received service as usual (n = 2,450).5 The study was 
designed to randomize births using even and odd birth dates in order to allow researchers to 
randomize the entire population of study participants rather than only randomizing families 
after they had agree to enroll in the study; therefore, it simulated the effects of a population 
level program implementation. Independent of Durham Connects RCT implementation, a 
separate impact evaluation – named “Prospective Study of Infant Development (PSID)” – took 
place six months after birth to evaluate the potential impacts of the program.5 In order to 
minimize costs of evaluating a population-level program, the impact study evaluated a random 
subset of 549 births, representing one birth for each day of the 18-month Durham Connects 
RCT.5 Families were recruited from publically available short-form birth records, and included 
269 families who were eligible for Durham Connects and 280 families who received services as 
usual.5 Families were randomly selected using a computer algorithm; in the event that a family 
declined participation, they were replaced with a family matched by child birth date and 
race/ethnicity.5 
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RCT 2: January 1, 2014 – June 30, 2014 
A second randomized control trial occurred from January 1, 2014, to June 30, 2014. The 
impact evaluation study that took place six months after the RCT is called “Project KIDS”. 
Similar to the first RCT design, all residential births during the six-month period at two Durham 
County, North Carolina, hospitals were assigned to either Durham Connects or the control 
group based on even and odd birth dates. Children born on odd dates received Durham 
Connects (n = 473) and those born on even dates received care as usual (n = 494). Among these 
children, the families who also completed the impact evaluation included 186 families (195 
children) who were eligible for Durham Connects and 179 families (185 children) who were the 
control.40   
Maternal Assessment of Postpartum Depression 
The mothers in the randomized controlled trials who received the Durham Connects 
intervention completed the EPDS screener both at their initial nurse home-visit as well as six 
months after the nurse home-visit (i.e. during the impact evaluation study). The cut-off score 
used on the EPDS screener to indicate possible clinical depression is a score greater than 10.41 
The PSID impact evaluation found that mothers who were eligible for Durham Connects were 
50% less likely to report possible clinical depression as control group mothers who did not 
receive Durham Connects; mothers who were eligible Durham Connects were also 27.5% less 
likely to report possible clinical anxiety.41 
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Figure 2: Depiction of Durham Connect RCTs and Impact Evaluations 
  
 
 
 
 
 
 
 
 
 
 
 
 
RESULTS 
 The purpose of this paper is to examine how maternal demographic characteristics and 
experiences during Durham Connects nurse home visits are associated with subsequent 
changes in postpartum depression symptoms over time. Data analyzed includes a subset of 332 
mothers who participated in Durham Connects during one of the two RCT periods and 
subsequently 1) completed the PSID impact evaluation (n = 200); or 2) completed the KIDS 
impact evaluation (n = 132). Researchers at the Center for Child and Family Policy at Duke 
University and the Center for Child and Family Health previously collected the data used in this 
paper; data has been de-identified and is exempt from further review as cited by the University 
of North Carolina, Chapel Hill IRB (Study #16-2587). 
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Table 5: Demographic characteristics of PSID & KIDS Impact Evaluations 
Demographic Characteristics PSID                        n = 200  
KIDS                        
n = 132 
TOTAL              
n = 332              
  Number (%) Number (%) Number (%) 
Maternal Age (years)  
19 or younger 13 (6.5%) 6 (4.5%) 19 (5.7%) 
20-25 56 (28.0%) 24 (18.2%) 80 (24.1%) 
26-30 39 (19.5%) 26 (19.7%) 65 (19.6%) 
31-35 39 (19.5%) 26 (19.7%) 65 (19.6%) 
36-40 17 (8.5%) 18 (13.6%) 35 (10.5%) 
41+ 6 (3.0%) 4 (3.0%) 10 (3.0%) 
Missing 30 (15%) 27 (20.5%) 57 (17.2%) 
Mother Medicaid Indicator  
No Medicaid 156 (78.0%) 108 (81.8%) 264 (79.5%) 
Medicaid 40 (20%) 24 (18.3%) 64 (19.3%) 
Missing 4 (2.0%) 0 (0.0%) 4 (1.2%) 
Mother Marital Status  
Married 97 (48.5%) 57 (43.2%) 154 (46.4%) 
Single, Lives with partner 23 (11.5%) 38 (28.8%) 61 (18.4%) 
Single 0 (0.0%) 37 (28.0%) 37 (11.1%) 
Unknown 80 (40.0%) 0 (0.0%) 80 (24.1%) 
Mother Education Level  
Post College 39 (19.5%) 17 (12.9%) 56 (16.9%) 
College Degree 20 (10.0%) 17 (12.9%) 37 (11.1%) 
Vocational Degree/Some College 35 17.5%) 17 (12.9%) 52 (15.6%) 
High School/GED 37 (18.5%) 28 (21.2%) 65 (19.6%) 
Less than High School Diploma 57 (28.5%) 46 (34.8%) 103 (31.0%) 
Other/Unknown 10 (5.0%) 7 (5.3%) 17 (5.1%) 
 Missing 2 (1.0%) 0 (0.0%) 2 (0.6%) 
Mother Employment Status  
Unemployed 32 (16.0%) 74 (56.1%) 106 (31.9%) 
Employed or on Leave 72 (36.0%) 58 (43.9%) 130 (39.2%) 
Missing 96 (48.0%) 0  (0.0%) 96 (28.9%) 
Infant Low Birth Weight (< 2500 grams)  
No 184 (92.0%) 106 (80.3%) 290 (87.3%) 
Yes 12 (6.0%) 19 (14.4%) 31 (9.3%) 
Missing 4 (2.0%) 7 (5.3%) 11 (3.3%) 
Infant Gestation < 37 Weeks  
No 189 (94.5%) 106 (80.3%) 295 (88.9%) 
Yes 7 (3.5%) 19 (14.4%) 26 (7.8%) 
Missing 4 (2.0%) 7 (5.3%) 11 (3.3%) 
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Other Infant Birth Complications  
No 189 (94.5%) 108 (81.8%) 297 (89.5%) 
Yes 7 (3.5%) 17 (12.9%) 24 (7.2%) 
Missing 4 (2.0%) 7 (5.3%) 11 (3.3%) 
Any Infant Birth Risk  
No 179 (89.5%) 93 (70.5%) 272 (81.9%) 
Yes 17 (8.5%) 32 (24.2%) 49 (14.8%) 
Missing 4 (2.0%) 7 (5.3%) 11 (3.3%) 
Mother Race ID  
White 90 (45%) 74 (56.5%) 164 (49.4%) 
Black/African American 75 (37.5%) 46 (34.8%) 121 (36.4%) 
Other (Including multi-racial) 25 (12.5%) 2 (1.5%) 274 (8.1%) 
American Indian/Alaskan Native 1 (0.5%) 0 (0.0%) 1 (0.3%) 
Asian 9 (4.5%) 4 (3.1%) 13 (3.9%) 
Unknown 0 (0.0%) 6 (4.6%) 6 (1.8%) 
Mother Ethnicity  
Hispanic 57 (28.5%) 32 (24.4%) 89 (26.8%) 
Non-Hispanic/Other 138 (69.0%) 51 (38.9%) 189 (56.9%) 
Unknown 5 (2.5%) 49 (37.1%) 50 (15.1%) 
Baby Gender  
Female 100 (50%) 67 (51.1%) 167 (50.3%) 
Male 100 (50%) 65 (49.2%) 165 (49.7%) 
Father Status ID  
Unknown 0 (0.0%) 1 (0.8%) 1 (0.3%) 
No longer involved 14 (7.0%) 5 (3.8%) 19 (5.7%) 
Involved, living in the home 145 (72.5%) 93 (70.5%) 238 (71.7%) 
Involved with baby, not in home 36 (18.0%) 33 (25.0%) 69 (20.8%) 
Incarcerated 3 (1.5%) 0 (0.0%) 3 (0.9%) 
Missing 2 (1.0%) 0 (0.0%) 2 (0.6%) 
Breastfeeding Only  
No 137 (68.5%) 72 (55.0%) 209 (63.0%) 
Yes 56 (28.0%) 59 (45.0%) 115 (34.6%) 
Missing 7 (3.5%) 1 (0.8%)  8 (2.4%) 
Breastfeeding Any  
No 32 (16.0%) 33 (25.2%) 65 (19.6%) 
Yes 161(80.5%) 98 (74.8%) 259 (78.0%) 
Missing 7 (3.5%) 0 (0.0%) 8 (2.4%) 
Substance Exposure Ever  
No 195 (97.5%) 125 (94.7%) 320 (96.4%) 
Yes 1 (0.5%) 0 (0.0%) 1 (0.3%) 
Missing 4 ()2.0%) 7 (5.3%) 11 (3.3%) 
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Table 6: Referral characteristics of PSID & KIDS Impact Evaluations 
Referral Characteristics PSID                        n = 200  
KIDS                        
n = 132 
TOTAL              
n = 332              
  Number (%) Number (%)  
EPDS Screener Depression Score: At Durham Connects In-Home Visit    
No 185 (92.5%) 114 (87%) 299 (90.1%) 
Yes 13 (6.5%) 18 (13.6%) 31 (9.3%) 
Missing 2 (1.0%) 0 (0.0%) 2 (0.6%) 
EPDS Screener Depression Score: At 6-Month Follow-up  
No 183 (91.5%) 123 (93.9%) 306 (92.2%) 
Yes 17 (8.5%) 9 (6.8%) 26 (7.8%) 
Depression Factor  
No 180 (90%) 113 (86.3%) 293 (88.3%) 
Yes 20 (10%) 19 (14.4) 39 (11.7%) 
Maternal Well-Being Matrix Score (Factor 10)  
0 1 (0.5%) 0 (0.0%) 1 (0.3%) 
1 118 (59%) 69 (52.7%) 187 (56.3%) 
2 61 (30.5%) 44 (33.6%) 105 (31.6%) 
3 20 (10.0%) 18 (13.7%) 39 (11.7%) 
Mother received 1+ referrals to mental health agency  
No 88 (44.0%) 55 (41.7%) 143 (43.1%) 
Yes 41 (20.5%) 18 (13.6%) 59 (17.8%) 
Missing 71 (35.5%) 59 (44.7%) 130 (39.2%) 
GAD-7: Possible Generalized Anxiety  
No 157 (78.5%) 108 (82.4%) 265 (79.8%) 
Yes 43 (21.5%) 24 (18.2%) 67 (20.2%) 
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Depression Scores & Mental Health Referrals 
 
 Among the subset of 332 mothers who participated in Durham Connects and 
subsequently completed the impact evaluation, 31 mothers scored positive for possible clinical 
depression during the infant home-visit (IHV) (i.e., EPDS scores greater than 10), and 26 
mothers scored positive for possible clinical depression six months later (Table 7). Of these 
mothers, 23 mothers who exhibited depressive symptoms during the infant home-visit did not 
exhibit depressive symptoms six months later, while 8 mothers who exhibited depressive 
symptoms during the infant home-visit also showed symptoms of depression six months later 
(Table 8). 
Table 7: Frequency Table of EPDS Depression Scores on subset of Durham Connects mothers 
who participated in Durham Connects and participated in an impact evaluation study 
 Frequency Percent Cumulative Percent 
Durham Connects In-Home Visit Depression Score 
No Depression 299 90.1 90.9 
Depression 31 9.3 100.0 
Missing 2 .6  
Total 332 100.0  
Impact Evaluation 6-month Depression Score 
No Depression 306 92.2 92.4 
Depression 26 7.8 100.0 
Total 332 100.0  
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Table 8: Depression Scores for Durham Connects In-Home Visit and Impact Evaluation 
 Impact Evaluation  
Durham Connects 
In Home Visit 
No Depression Depression Total 
No Depression 281 18 299 
Depression 23 8 31 
Total 304 26 330 
 
A mother who scored for probable depression as measured by the EPDS during the 
Durham Connects infant home-visit (IHV) who then scored negatively for depression six months 
later is negatively correlated with the receipt of one or more mental health referrals (r= -.256), 
which suggests that a mental health referral may help decrease depressive symptoms (Table 9).  
Table 9: Correlation between a change in depression scores – from depression at the Durham 
Connect Infant home-visit to no depression at the six-month impact evaluation – and mothers 
who received 1+ referrals to a mental health agency 
 
After computing the change scores of mothers who experienced symptoms of 
postpartum depression at the infant home-visit to six months later, a t-test was computed 
which indicated that mothers who received a referral to a mental health agency experienced a 
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higher change in depressive symptoms than mothers who did not receive a referral to a mental 
health agency (Table 10). The mothers who scored positively for depression on the EPDS at the 
infant home-visit and who received a mental health referral showed a two-fold decrease in 
depression scores on the EPDS six months later as compared to mothers who scored positively 
on the EPDS and who did not receive a mental health referral. 
Table 10: Mean change scores from Infant Home-Visit to Six-Month Evaluation 
DISCUSSION 
The moderate, negative correlation (r= -.256) shows an association between a mother 
who experienced depression at the infant home-visit (IHV), received a mental health referral, 
and does not exhibit depressive symptoms at the six-month impact evaluation. This suggests 
that mothers who were depressed at the infant home-visit and received a mental health 
referral showed a change in depression scores; in fact, the change is twice as great as those 
mothers who were depressed at the infant home-visit and did not receive a mental health 
referral. Reasons that mothers who scored positive for depressive symptoms on the EPDS and 
did not receive a mental health referral may be attributed to the multi-method approach that 
nurses take. For instance, a mother may score positively on the EPDS, but the nurse may have 
determined through the course of the clinical evaluation that a referral for depression is not 
needed due to various circumstances that merit this conclusion (i.e. the EPDS surveys the 
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mother on her feelings over the past seven days, the mother may already have mental health 
services in place and not need a referral, or the mother may require referrals for other needs 
that address possible depressive symptoms such as need for childcare or material supports). In 
fact of the 15 mothers who scored for possible depression on the EPDS, six mothers were given 
a score of “2” on the Family Support Matrix, which indicates that the nurse offered brief 
education but did not deem it necessary to provide a referral. No demographic characteristics 
about the mothers in the RCTs were found to be correlated with depression and a mental 
health referral, which may be attributed to the small sample size.  
Strengths  
This paper included data collected from two randomized controlled trials, which are 
considered to be the gold standard among research designs. The subset of participants 
examined in this paper completed the EPDS self-assessment to screen for potential postpartum 
depression at their initial infant home visit as well as six months later during the impact 
evaluation study. The EPDS is a widely used and highly validated tool used to screen women for 
postpartum depression in an attempt to refer them for further treatment.17 
Limitations  
This paper is limited by the small sample size of depressed mothers who participated in 
Durham Connects and the impact evaluation study. A second limitation is in regards to the 
screening tool used to measure depression. The EPDS, while highly valid, employs a Western 
concept of depression that may not be suitable for use across non-Western cultures.17 This 
implies that recent immigrants or refugees who live in the United States may not screen 
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positively for potential postpartum depression as measured by the EPDS due to certain 
Western concepts of depression that may not translate well across cultures. However, while the 
Durham Connects nurses use the EPDS as a screening tool, their approach is multi-method and 
also involves clinical observations and conversations alongside the use of the screener, which 
can bolster their assessment. Furthermore, a limitation of the study design is that the nurse in-
home visits may actually assess and report a higher percentage of mothers who screen 
positively for postpartum depression than who would otherwise have been screened.  
CONCLUSION 
As depression is the leading cause of disability and disease burden among women4, 
screening women for depression during the postpartum period must then be of utmost 
importance to ensure optimal health outcomes for both mother and child. The presence of 
postpartum depression both at an infant home-visit as well as six months after childbirth 
indicates a need to screen for potential postpartum depression in order to refer women to 
treatment options. Evidence suggests that the best time to screen women for postpartum 
depression is between two weeks and six months after childbirth.2 However, it is not 
uncommon for women to lack a primary care provider to maintain their own health, which 
creates a barrier to regular care and the potential to screen for postpartum depression.1  
Policies to implement mandatory screening for postpartum depression at the well-child 
visit, as recommended by the American Academy of Pediatrics well child task force, should be 
widely adopted to help identify mothers who experience depressive symptoms.19 The 
pediatrician would then refer mothers who screen positively for probable depression to proper 
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treatment options, thus addressing the mental health of both mother and child.19 Furthermore, 
the notion that depression could begin in the prenatal period or earlier implies a need to focus 
on preventative options prior to the postpartum period.30 Studies have found that despite the 
timing of when depression originates – prenatally or postpartum – that children may still 
experience negative social, emotional, or cognitive health outcomes. 29,28,30 Therefore, perhaps 
the best approach to preventing negative maternal and child health outcomes would be to 
screen all women for depression and to care for the health of each woman irrespective of if she 
is pregnant or plans to become pregnant in the near future.  
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Appendix A: Edinburgh Postnatal Depression Scale (EPDS) 
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